Justicidin A decreases the level of cytosolic Ku70 leading to apoptosis in human colorectal cancer cells.
The natural product justicidin A, an arylnaphthalide lignan isolated from Justicia procumbens, significantly inhibited the growth of human colorectal cancer cells HT-29 and HCT 116 at day 6 post-treatment. Further study revealed that justicidin A-treated HT-29 and HCT 116 colorectal cancer cells died of apoptosis. Justicidin A treatment caused DNA fragmentation and an increase in phosphatidylserine exposure of the cells. The number of cells in the sub-G1 phase was also increased upon justicidin A treatment. Caspase-9 but not caspase-8 was activated, suggesting that justicidin A treatment damaged mitochondria. The mitochondrial membrane potential was altered and cytochrome c and Smac were released from mitochondria to the cytoplasm upon justicidin A treatment. The level of Ku70 in the cytoplasm was decreased, but that of Bax in mitochondria was increased by justicidin A. Since Ku70 normally binds and sequesters Bax, these results suggest that justicidin A decreases the level of Ku70 leading to translocation of Bax from the cytosol to mitochondria to induce apoptosis. Oral administration of justicidin A was shown to suppress the growth of HT-29 cells transplanted into NOD-SCID mice, suggesting chemotherapeutic potential of justicidin A on colorectal cancer cells.